1785 complex, both of which do not have any tight ion pairs. The longest Ca--O distances of this type are observed for two 8-coordinate complexes [Ca(NCS)2(OH2)(EG4)] and [Ca(NCS)2(EG5)], each of which has two tight ion pairs. Abstract.
complex, both of which do not have any tight ion pairs. The longest Ca--O distances of this type are observed for two 8-coordinate complexes [Ca(NCS)2(OH2)(EG4)] and [Ca(NCS)2(EG5)], each of which has two tight ion pairs. (I) [Cu(C3H6NO2)(C10HsN2)(H20)I-NO3.H20, Mr = 405.9, orthorhombic, P212~21, a = 19.113(3), b=15.079(2), c=5.782(1) A, V= 1666.4 (8) A 3, Z = 4, Dx = 1.617 Mg m -3, A(Mo Kte) = 0.71069 A,/z = 1.409 mm-1, F(000) = 836.0, T= 288K, R=0.042 for 1595 reflections. (II) [Cu(CgHIoNO3)(CIoHsN2)(H20)]C1.3H20, Mr = 507.4, hexagonal, P6,, a=9.307 (2), c=44.432 A, V= 3333 (3) A 3, Z= 6, Dx = 1.516 Mgm-3, A(Mo Kte) = 0.71069 A, /z = 1.188 mm -1, F(000) = 1578.0, T = 288 K, R = 0.053 for 2048 reflections. In * Present address: Depto de Quimica, Divisi6n de Ciencias B~tsicas e Ingenieria, Universidad Aut6noma Metropolitana-Iztapalapa, Ap 55-534, Mrxico DF 09340, Mexico. each complex the Cu ion displays a square pyramidal coordination with an apical water molecule. The apical Cu---OH2 bond lengths are 2.230 (4)A for (I) and 2.308 (6)A for (II) . The results obtained are compared with those for other aminoacidate copper-(II) complexes.
Introduction. Compounds with general formula [Cu(N-N)(O-N)] ÷, where (N-N)=2,2'-bipyridine and (O-N) = alaninato or tyrosinato, have been synthesized and characterized by Ruiz-Ramirez, who also determined their stability constants potentiometrically. The compounds are obtained from 1:1 mmol solutions of Cu n ion and the (N-N) ligand in water, followed by the addition of the L-amino acid; the pH is then increased to 8 by addition of ammonium hydroxide. Concentration of the solution leads to precipitation of the mixed chelate complex. Blue crystals are grown from a water solution. In order to determine the coordination geometry of the Cu n ions and confirm the chelating scheme, crystal structure determinations have been carded out on the title compounds (I) and (II) . Experimental. A similar method was followed in the determination of both crystal structures (see Table  1 ). A prismatic crystal was selected and mounted on a Philips PW1100 four-circle diffractometer. Graphite-monochromated Mo Ka radiation was used. Cell parameters were determined from 25 reflections (4 < 0 < 12 °) and refined by least squares. Intensities were collected with w-scan technique, with scan width 1 ° f~ and scan speed 0.03 ° s -1. 1693 independent reflec-c, tions were measured for (I); 1595 with I> 2.5tr(/). o0) c(2) 2127 independent reflections were measured for (II); 0(2) co) 2048 with I> 2.5tr(/). Three intensities were meas-N(3) ured every 2 h as orientation and intensity controls; c(4) N(5) significant intensity decay was not observed, c(6) Lorentz-polarization, but no absorption corrections c(7) C(8) (1) and (II) correspond to the enantiomorph which gives the smaller R factor, H-atom positions were computed and refined with an overall isotropic temperature factor, using a tiding model. All computing was carried out on an IBM-3083 computer. Table 2.*  Table 3 shows selected bond lengths and angles. (2) 2518 (3) -541 (8) 2.34 (17) 1167 (2) 1751 (3) -1904 (8) 2.69 (17) 1371 (4) 3328 (4) -924 (12) 3.66 (25) 692 (2) -437 (3) 1571 (8) 2.72 (16) 269 (3) -475 (4) 3409 (10) 3.10 (21) 151 (3) -1252 (3) 4642 (11) 3.34 (20) 497 (3) -2008 (4) 3940 (11) 3.48 (22) 935 (3) -1974 (4) 1990 (12) 3.50 (22) 1025 (2) -1182 (3) 843 (10) 2.56 (18) 1470 (2) -1050 (3) -1220 (10) 2.73 (19) 1890 (3) -1713 (4) -2102 (13) 3.90 (25) 2311 (3) -1517 (5 
Discussion. Final atomic coordinates and equivalent isotropic thermal coefficients are given in
Cu 72602 (10) 12140 (10) 58945"1" 0(1) 8055 (7) 3536 (6) 5810 (1) C(2) 7571 (9) 3790 (10) 5558 (2) 0(2) 8108 (8) 5203 (8) 5448 (2) C(3) 6394 (9) 2293 (9) 5372 (2) N(4) 5612 (8) 825 (8) 5577 (1) C(5) 7363 (11) 1989 (11) 5118 (2) C(6) 8691 (10) 1653 (9) 5225 (2) C (7) 10289 (I0) 2898 (11) 5275 (2) C(8) 11517 (10) 2573 (11) 5385 (2) C(9) 11061 (10) 933 (1 I) 5449 (2) 0(9) 12288 (8) 634 (9) 5562 (2) C(10) 9468 (9) -338 (10) 5402 (2) C(11) 8290 (10) 9 (10) 5289 (2) 1.337 (7) O(23)--N(21) 1.236 (7) C(10)--N(5) 1.359 (6) O(24)--N(21) 1.228 (7) C(7)--~ (6) 1.390 (7) C (2) The Cu ion displays a square pyramidal coordination in both structures, being linked to O and N atoms of the aminoacidate ligand and two N atoms of the bipyridine ligand in the basal plane, and an O atom of a water molecule in the apical site.
The four basal or equatorial atoms are in a more or less puckered plane [average deviations from the mean plane defined by these four atoms are ___0.1907 (7)A for (I) and ___0.040 (2)/~ for (II), while the Cu ion is 0.289 (4) and 0.165 (6) A, for (I) and (II) respectively, out of this plane].
The average Cu--N(ar) bond length is 2.00 (2)A, which is similar to those observed in related complexes (Aoki & Yamasaky, 1980 Fig. 2. A molecular view of complex (II) .
The five-membered ring Cu, O, C, C, N has a skew-envelope form, where the atom out of the plane defined by the remaining four atoms differs in every compound. It is C(3) for (I) and N(4) for (II) .
The Cu---4)(W1)(aqua) apical bond length alters from 2.23 (4) A in (I) to 2.308 (6) A in (II) . Values of 2.24 (1) and 2.368 (5)A are reported for aqua(1,10phenanthroline)(L-phenylalaninato)copper(II) nitrate monohydrate (Solans, Ruiz-Ramirez, Martinez, Gasque & Brians6, 1988) and aqua(aspartato)(2,2'bipyridine)copper(II) trihydrate (Antolini, Marcotrigiano, Menabue & Pellacani, 1983 ), respectively.
The N(3)--Cu----O(1) bond angle is 84.5 (2) ° for (I) and the N(4)---Cu---O(1) bond angle is 84.0 (2) ° for (II) ; these angles correlate with the mean metalligand bond lengths (1.976 and 1.959 A respectively). This correlation is based on the constancy of the O(1)...N(3) distances (average 2.66 A). The mean donor-metal distance increases linearly from 2.0 to 2.5/~ as the interionic angle decreases from 84 to 64 ° (Freeman, 1967) .
In (I) the water molecule coordinated to the Cu is hydrogen bonded to another water molecule and to atom 0(2) of an alaninate ligand in a neighbouring complex. This second hydrogen bond is to a chloride ion in (II) .
